Increased lipogenesis in steroid-responsive cancer cells: mechanisms of regulation, role in cancer cell biology and perspectives on clinical applications.
Steroid hormones have a strong influence on the biology of several common human cancers, including cancer of the prostate, breast, endometrium and ovarium. To gain more insight into this process, a screening for androgen-regulated genes was set up in prostate cancer cells. In addition to their well known effects on cell survival, proliferation and differentiated function, androgens were found to markedly stimulate the expression of several lipogenic enzymes. In clinical cancer samples these enzymes are markedly overexpressed in comparison to normal tissues, allowing them to be used as cancer markers and as potential targets for antineoplastic therapy. Investigation of the underlying mechanisms of gene regulation revealed that androgens stimulate lipogenic gene expression through a novel indirect mechanism involving Sterol Regulatory Element-binding Proteins (SREBPs), lipogenic transcription factors that play a key role in the fundamental feedback mechanism of cellular lipid homeostasis. Interestingly, also growth factors, whose signaling pathways are frequently dysregulated and constitutively activated as prostate cancer progresses towards a more advanced disease, stimulate lipogenesis through the same SREBP-mediated mechanism. While studies on the role of enhanced intermediary metabolism in cancer cell biology are progressing, these findings provide important new insights into the long-known dysregulation of intermediary metabolism in cancer cells and open new perspectives for clinical diagnosis and therapeutic intervention.